Abstract: Private participation is the key element in forming public private partnership (PPP). Numerous studies have identified the factors of private participation in infrastructure projects, but previous results rarely focused on the willingness to participate in infrastructure PPP projects from the private sector's perspective. This research examines the factors of the private participation in PPP when considering willingness to participate as a function of internal (i.e., a firm's nature) and external factors (i.e., institutions, government behavior, and project characteristics). Using the logistic regression model and the data from the questionnaire survey, this research finds that nine variables have a significant coefficient, i.e. profitability, political connection, government intervention, government support, project complexity, and project experience; especially for those companies with more project experiences, political connection and higher profitability are more likely to be willing to participate in PPP projects. In contrast to previous studies, the research finds no support for the effect of institutional environment and public support on firms' willingness to participate in PPP. These findings can serve as a valuable reference in shaping the private sector's motivation to participate in PPP. Factors of private participation in PPP projects are explained and discussed in the context of the Chinese PPP experience and practice.
generates a significant interest. Compared with rich discussions about how public sectors should select private partners, the willingness to participate in PPP projects are rarely discussed from the private sector's perspective. Therefore, it is essential to investigate the private sector's willingness and to analyze the factors for participating in PPP projects. This research first investigates the private sector's willingness to participate in PPP and analyzes the critical factors on private participation in PPP. And then the regression model is adopted to explain and evaluate the relationships between the private sector's willingness and its factors based on the data from a questionnaire survey.
Section 2 reviews the theoretical background and proposes hypotheses for the empirical study based on the relevant literatures. Section 3 discusses the method and presents the study's data. Section 4 presents the results. Section 5 discusses the results of the empirical analyses, and Conclusions and limitations are provided in section 6.
Theoretical Background and Research Hypotheses

Theoretical background
Private capital is allowed or encouraged to participate in infrastructure projects for service provision due to the inefficiency results of government monopolizing public service provisions and limits of government financial deficit for public investments (Grimesy and Lewis, 2004; Zhang, 2014) , but a great amount of infrastructure investment require the private sector to be more cautious in decision making. Neoclassical economics is the traditional method of carrying out an investment analysis, and the rate of return on investment is considered as a critical parameter of the investment decision. An investor's goal is to maximize utility objectives (Fisher, financial of Consortium, government guarantee and project nature are the important critical success factor (CSF) in winning a Build-operate-transfer (BOT) project (Tiong et al., 1996) . In addition, political connections help firms to gain valuable and rare resources which cannot gain from the market (Li et al., 2006) , and these resources are the source of the competitive advantage (Barney, 1991; Li et al., 2006) . Meanwhile, political connections help firm to sustain some level of profitability (Jensen, 2016); and Li et al. (2006) found that political participation makes it easier for firms to start private business in China.
Third, from the perspective of PPP project success, it requires that the team must consist of members who are financially sound so that they are able to bear and share the huge development costs and have sufficiently financial capable of taking up the projects (Wang et al ., 2000; Chan et al ., 2010; Soomro and Zhang , 2015; Song et al ., 2016) . Meanwhile, risk and public opposition have important effect on project profitability (Tiong et al., 1992; Hodge and Greve, 2007; Li et al., 2012; Boyer et al., 2016) , while project profitability is a precondition for private investors choosing and participating in PPP project (Mayer, 2007; Gross and Garvin, 2010; Sclar, 2015) . In China, governments play an important part in determining the PPP project success, especially too government's intervention will produce more risks resulting in project failure, and then project failure has very important effect on project profitability and recovering the investments. Therefore, Tentative factors are listed according the above reviews, which are corporate financial status, firm profitability, firm political connections, institutional environment, government intervention, government support, project complexity, project profitability, public support, and PPP project experience.
In order to verify the selected factors, eleven professors were invited to review and comment. They are from 11 universities in different areas in China, which are from Beijing (Tsinghua University; Beijing Jiaotong University), Chongqing (Chongqing University), Jiangsu (Southeast University), Shanghai (Tongji University), Tianjin (Tianjin University; Tianjin University of Technology), Zhejiang (Zhejiang University), Sichuan (Sichuan University), Shanxi (Xi'an Jiaotong University), and Liaoning (Dalian University of Technology). Moreover, a workshop was conducted to discuss and review the variable list, of which the participants include professors, PPP project managers, and local government officers. Both verification processes come out with same results that project profitability should not be included in the factor list, as it is the precondition for project sponsor to attract investors' participation in PPP project. And meanwhile, private sector should first judge whether they are capable of maximizing the project profitability when they win the contract.
Finally, nine factors are selected, which are corporate financial status, firm profitability, firm political connections, institutional environment, government intervention, government support, project complexity, public support, and PPP project experience.
Research hypotheses
An important factor of investment is profitability (Nijkamp and Rienstra, 1995; Bodie et al., 2014) . First of all, the complexity, high risk and long-term project life cycle in PPP projects require significant amount of capital and long-term financial support from private companies to support these investments (Gatti, 2013; Bodie et al., 2014) . Second, financial strength is the critical factor in winning a project (Tiong et al., 1996; Chan et al., 2010) , and it has effect on partnership failures in PPP project . Firm profitability is an important indicator of explaining the financial capability or financial strength (Cleary, 1999; Bodie et al., 2014) . Therefore, this research proposes the following hypothesis:
Hypothesis 1a (H1a). Firms with higher profitability are more likely to participate in PPP.
An enterprise's investment decision is directly related to its financial situation (Cleary, 1999) . Hirth and Viswanatha (2011) found that a firm's financial situation or financing constraints influenced its investment behavior. The enterprise's financial resources had a direct impact on its decision to engage in potential investment projects; Bodie et al. (2014) suggested that the debt-asset ratio has a significant and positive correlation with enterprise's financial situation. Tiong (1996) suggested that reasonably high equity to debt ratio is the critical factor for the private sector to win the build-operate-transfer concession. In addition, as investing in infrastructure PPP projects requires "seed" capital, so the opportunities for investment will increase when there are ample self-owned assets (Kim et al., 2008) . Therefore, this study constructs the following hypothesis:
Hypothesis 1b (H1b). Better corporate financial status will effectively encourage private participation in PPP.
Political connections help firms gain a competitive advantage. Osei-Kyei and Chan (2015) suggested that the necessary support from political leaders attracts more investors to a particular economy. Li et al. (2006) found that the entrepreneur's political participation can help the firm reduce transaction cost and acquire some beneficial resources, such as favorable regulations, tax deductions and legal protection, which these resources cannot gain from the market. The Better institutional environment will positively influence private participation in infrastructure investment. When private investors make decisions about participation in PPP, they need to carefully assess the institutional features (Farquharson et al., 2011; Zhang, 2014) and the quality of institutions (Percoco, 2014) . Elaborate institutions can sustain the cooperation, reduce uncertainty in exchange, and prevent the activity of cheating, shirking or opportunism (North, 1987 (North, , 1991 . From a new institutional economics perspective, PPP, as a new institutional arrangement, involves significant transaction costs (Reeves, 2008) and is closely related to its institutional environment . However, the weak quality of institutions will result in investment risks, which raise the cost of capital by 2-6% (Guasch and Spiller, 1999) , and it may result in the private sector facing contract renegotiation. In addition, as infrastructure investments possess a high degree of asset specificity (higher sunk cost), private investors are hesitant to make decisions under such circumstances without adequate contractual or institutional protection (Dailami and Leipziger, 1998) . Therefore, the better the institutions are in terms of lower corruption, civil freedom and better regulatory frameworks, the greater willingness is to participate in PPP projects (Percoco, 2014) . Hence, the constructed hypothesis is as follows:
Hypothesis 2 (H2). Better institutional environment can positively affect private participation in PPP projects.
Governments play an important part in determining the PPP project success by eliminating legal or regulatory constraints and supporting appropriate private investments, and they also play a key role in creating a favorable investment environment in which the private sector feels it can obtain a commensurate return (Wibowo and Alfen, 2015) . High-quality support from the government also improves the investment performances of the private sector (Nijmeijer et al., 2014) , involving government commitment, revenue guarantee, trust, and information transparency (Queiroz et al., 2013; Xu et al., 2014) . Kirama and Mayo (2016) suggested that the success of private sector participation system need government support by raising the awareness of the communities and discourage illegal dumping of waste in Tanzania Hypothesis 3b (H3b). Government intervention will negatively influence private participation in infrastructure PPP projects.
Project characteristics are related to private involvement in infrastructure PPP projects.
Project complexity raises some difficulties in involving financial, technical and management, which will prolong concession periods and/or result in PPP project failure (Jin and Zuo, 2011).
Especially, larger projects will raise the transaction costs in PPP, increase the uncertainty around future willingness-to-pay for use (Koppenjan, 2005; Vining and Boardman, 2008) , and even diminish the utility or quality of service provision (Soliño and Santos, 2016) . Albalate et al.
(2015) also found that infrastructure characteristics are critical factors influencing private participation. Moreover, as complex projects may require more inputs for service provisions, private investment will be recovered through the operation revenue over a concession period and the appropriate discount rate, which directly affect the investors' interests and risk allocation (Shen et al., 2002; Regan et al., 2011) . Hence, the constructed hypothesis is as follows:
Hypothesis 4 (H4). Project complexity will negatively affect private participation in the infrastructure PPP projects.
Public participation can influence the outcomes of infrastructure projects (Li et al., 2012) , but lack of public support often causes the failure of a project and general resentment (Zhong et al., 2008) . The public involvement could improve the project performance and overall transparency (Boyer et al., 2016) . In addition, the willingness of end-users to pay may influence the cash flow of infrastructure PPP projects, which further affects the rate of returns on investment of private firms. Therefore, this research proposes the following hypothesis:
Hypothesis 5 (H5). Public support will positively affect private involvement in PPP.
Experience can improve organizational capabilities and enhance performance (Sampson, 2005) , because it helps companies shape and refine their routines by decreasing the complexity and simplifying the process in the current setting (Levinthal and March, 1993) . Moreover, sufficient past experience will inform the parties as to what might or might not happen over a project's life-cycle, and the firm can use its past experience to predict or assess risks so that an efficient risk allocation can be achieved (Iossa and Martimort, 2012) . In addition, Bodie et al (2014) suggests that efficient allocation of risk, firm abilities and investment performance have a positive influence on firm profitability and investment decisions. Therefore, this research proposes the following hypothesis:
Hypothesis 6 (H6). Project experience will positively affect private involvement in PPP.
Methods
Data collection
Company information is collected from the China economic and financial database of the China Center for Economic Research (CCER), which reported the financial information of the 1,125 private listed companies at 2015; the other way of gathering private firms' data is the company information system of the All-China Federation of Industry and Commerce (ACFIC), which serves the non-public economies in China.
Top 500 private companies in China reported by ACFIC in 2015 are selected in this research. These companies are ranked by income, and details are available on ACFIC's website (http://www.acfic.org.cn/zt/15/my500/index.html). Due to complexity of PPP projects, companies with high income have exemplary roles in participating. In addition, the authors also selected the company based on some requirements, such as enterprise strategy, industry, business scope, and firm type. In order to gain more information, two standards are used for selecting the firm and its respondent in the survey. Firstly, the target firms need to provide their financial reports or critical financial information for our research. Secondly, the target respondents need to be in a senior position to provide more information. The senior position means that the respondent is from the senior managers of the firm, including Chief Executive Officer (CFO),
Chief Financial Officer (CFO), Chief Operating Officer (COO), General manager, and Senior project manager. These respondents have the authority to provide key suggestions for deciding whether to participate in PPP projects, especially for Chief Executive Officer (CFO), Chief
Financial Officer (CFO), Chief Operating Officer (COO) and General manager, whose suggestions and proposals have an important impact on the investment decision on participating in PPP projects. Meanwhile, senior project managers possess rich experience in project construction and operation, which will provide reasonable and helpful suggestions for the decision-making on participating in PPP projects. From the database, the preliminary sample consists 2,078 companies, 342 out of top 500 private companies are selected.
All of the information used in this research is collected from the database including the firm status, financial information, project experiences and firm age. And the authors also gathered some information factors from the questionnaire, face-to-face, or telephone interviews.
Variable specifications
Dependent variables
The dependent variable, the willingness to participate in infrastructure PPP projects, is measured based on the investigation of the private company, which the binary variable set is 1 if the private company is willing to participate in infrastructure PPP projects, and 0 otherwise.
Independent variables
The authors gained information on corporate financial status by calculating each company's debt-asset ratio. The variable debt-asset ratio is measured by taking into account debt and assets, and the data are from CCER and 2015 financial statements. The year 2015 is the time node, and the calculation length is only one year.
The variable profitability is measured by the return on assets (ROA) of each private company through financial data from CCER and 2015 financial statements. ROA is an indicator of how profitable a firm is relative to its total assets, which is calculated by dividing a firm's annual income by its total assets (Bodie et al., 2014) . Again, the year 2015 is the time node, and the calculation length is only one year.
The variable political connection reflected the relationship between firm and politics, especially their membership in political parties (Faccio, 2006; Li et al., 2006; Zhou, 2013) , the political connection is a binary variable, coded 1 if one of the company's large shareholders or top leaders is a member of NPC or CPPCC in China, 0 otherwise.
The variable institution environment, government intervention, government support, project complexity, public support, and project experience are measured by the investigation of the private company, for which the binary variable is set to 1 if the private company considered this variable as an important factor in making decisions, and set to 0 if the private company considered this variable as an unimportant factor in decision making. The data are from a questionnaire survey, and Table 1 describes the item.
Model specifications
A research model for a private firm's willingness to participate in infrastructure PPP projects is proposed and showed in Figure 1 .
Firstly, the dependent variable, the willingness to participate in PPP, is a binary and discrete choice, and the binary logistic model has its extensive applications in the literature and belongs to a broad category of "discrete choice models" (Cox, 1989; Stock and Watson, 2015) . Secondly, the binary logistic regression model integrates the advantages of multiple regression analysis in a binary form and has the capabilities to address nonlinear relationships (Tabachnick and Fidell, 2007; Field, 2009) . Therefore, this research employs a binary logistic regression model to study the private sector's willingness to participate in infrastructure PPP projects.
Results
Data statistics and correlation analysis
Between January and April 2016, a total of 2,078 questionnaires were distributed to participants in mainland China, but 1,150 replies were received with complete information. Table 2 .
In order to determine the correlation coefficients of the independent and dependent variables, the article uses Pearson's correlation analysis to test the variable correlation. Table 3 shows the means, standard deviations, and correlations of all variables used here. Due to the relatively high correlation between firm political connections and corporate financial status, the authors tested for multicollinearity in our predictor variables. The variance inflation factor (VIF) for each of these independent variables did not show significant multicollinearity (VIF < 3.45) and all below the commonly used cutoff of 10, suggesting that multicollinearity is not a concern (Peng and Luo, 2000) . Given that our dependent variable-whether the private company is willing to participate in PPP projects-is dichotomous, the binary logistic regression is used to test the hypotheses.
Logistic regression analysis verification
Hypotheses are tested with three separate logistic regression models. show the results for these two subsamples. Table 4 presents the goodness-of-fit of logistic regression models, the highly significant χ 2 (p < 0.001) indicates a good fit with the data in all three models. Nonsignificant (p > 0.001) results for the Hosmer-Lemeshow test in three models indicate a good fit. Table 5 shows the results of the logistic regression analysis for the willingness to participate in PPP. If the variable is a positive coefficient, it means that the probability of private participation in PPP will increase, which can accurately interpret the parameters of the model.
In model I, with regard to the profitability variable, the correlation is positive and significant (p < 0.1), which indicates that a one percent increase in firm profitability increased the odds of participating in PPP by 2.26 times, and it supports hypothesis H1a. As for corporate financial status, the correlation is not significant or positive for private participation in PPP (p > 0.1), and thus it rejects hypothesis H1b. Regarding the political connections, the correlation is positive and significant (p<0.05 and p<0.01), which indicates that the odds of companies with political connection participating in PPP is approximately four times greater than those with no political connection, and it supports H1c. As for the institution environment, the correlation is not significant (p > 0.1), which suggests that hypothesis H2 is not supported by the sample data.
With regard to the government support variable, the correlation is positive and significant (p<0.1), which indicates that projects with government support are two times more likely to attract private participate in PPP, and it supports hypothesis H3a. Regarding the government intervention, the correlation is significant (p<0.1 and p<0.05), which suggests that projects without government intervention are 1.6 (1/0.624) times more likely to attract private participating in PPP, and it supports H3b. As for the project complexity, the correlation is significant (p<0.05 and p<0.01), which suggests that the odds of projects with low complexity attracting private participation is 1.8 (1/0.545) times greater than those with high complexity, and it supports H4. Regarding the public support, the correlation is not significant (p>0.1), which indicates that hypothesis H5 is not supported by the sample data in this model. As for the experience, the correlation is positive and significant (p<0.05 and p<0.01), which suggests that the odds of companies with more project experiences participating in PPP is four times greater than those with less project experiences, and it supports hypothesis H6.
Models II and III suggest that variables including profitability, political connections, government support, and project complexity, have important influence on firm's willingness to participation in PPP projects. It also shows that institution environment and public support are not supported by the sample data in this model. However, Model II suggests that government intervention has no impact on the experienced firms' willingness to participate in PPP, and the hypothesis H3b is not supported. In model II, political connections have the most important effect on experienced firms' willingness to participate in PPP. In addition, Model III shows that corporate financial status has a positive and significant correlation (p<0.1), which suggests that the odds of companies with strong financial status participating in PPP is approximately two times greater than those with weak financial status, and it supports hypothesis H1b.
Discussions
This research extends previous work by determining the factors that affect the willingness to participate in PPP projects. This suggests that both internal and external factors influence the firms' willingness to participate in infrastructure PPP projects.
To the internal factors, the findings show the firm's experience and profitability play an important role to participate in PPP projects. The experienced firms have an advantage over gaining the PPP project successfully, and in turn, this advantage also encourages the firms to participate in PPP projects. The experience can improve firms' capabilities and investment performance, because experience helps the firms decrease complexity or uncertainty to shape and refine their routines. In turn, the project complexity requires the partner to have different capabilities for supporting the operation of the PPP processes. On the other hand, firm's profitability influences firms' willingness to participate in PPP, which means more profitable firms may be more comfortable with taking on the risks of PPP work. This result also suggests that when the PPP projects have the potential to get a commensurate return, the firm will participate in transactions or make a positive investment decision.
To the external factors, political connections and government interventions have the positive and negative influences to the firms' willingness to participate in PPP projects. The political connections help the firms to gain some critical resources which they cannot gain from market, and helps firms secure favorable policies or tax conditions to increase firm's competitive advantage. The implications of political connections are also a growing interest in developing countries or in Low-and Middle-Income Countries. On the contrary, government interventions have negative influences in participating PPP projects. The project complexity also has the similar negative influence. The findings show that the excessive intervention of government and more complex projects will directly affect the firms' investment recovery, but establishing a consortium or alliance and promoting more explicit government intervention may be the other alternative.
Furthermore, the authors found no support for the effect of institutional environment and public support on firms' willingness to participate in PPP. According to the data analysis, more than 60% of the non-NPC or non-CPPCC respondents deem that a good relationship or guanxi with the government can secure favorable regulatory and reduce conflicts between firms and the public. And 58% of the respondents suggest that collecting public opinions not only increases the costs of private participation in PPP, but also influences on making the investment decision 
Conclusions and Limitations
The research has identified and tested the factors in influencing private willingness to participate in infrastructure PPP projects. A logistic regression is used to determine the firms' willingness to participate in PPP projects from the private sector perspective. It is found that 53.2% of private companies are willing to participate in PPP projects, and nine critical factors are identified through a literature review. The relationship between the willingness to participate and its factors is explored and tested by the logistic regression model in the context of the Chinese PPP experience and practice. Although both internal (i.e., firm's financial status) and external factors (i.e., government support) variables influenced the willingness to participate in PPP, firm's project experience, profitability, and political connections appeared to be more powerful than the other variables in model I. Thus, the firms' willingness to participate in PPP must include firm's project experience, profitability, and political connections in addition to the more commonly studied government's or project's factors.
Although this research has tested the factors of willingness to participate in PPP from the private sector perspective, this study is not without limitations. First, some caution is necessary in generalizing these findings, as the data come from one country which may have distinguished aspects of economic, political, cultural and social environment. Second, as some variables are tested by the questionnaire, the validity of the data collected may be influenced by the possible difficulty in the respondents' understanding of those questions and their willingness to response those questions honestly. However, in order to reduce the effect of these limitations on the research, the authors have enhanced the comparison with previous study and deepened the interpretation and description to reduce the difficulty in the respondents' understanding of the questions. Besides, the logistical model has not taken into account different types of firms and position of the respondents in firm, so this limitation will be considered for future research.
Future researchers may build more accurate models of private firms' willingness to participate in PPP by increasing the type of firm and capital market conditions, and incorporating the interactions among some independent variables. Overall, the research findings have contributed into the existing body of knowledge by clarifying the preconditions and factors of private investment in PPP projects.
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Yes=1, No=0
Government intervention has an important effect on private company's willingness to participate in PPP projects.
Government intervention means that government will intervene in controlling the firms' operation strategy for PPP projects, delay the approvals, and limit the price setting and adjustment too much.
Government support has an important effect on private company's willingness to participate in PPP projects.
Government support involves government commitment, revenue or financial guarantee, trust, and information transparency.
Project complexity has an important effect on private company's willingness to participate in PPP projects.
Project complexity main involves financial, technical and management of PPP projects.
Public support has an important effect on private company's willingness to participate in PPP projects.
Public support main involves the willingness-to-pay, their view on the project, acceptance for the output from the PPP projects, and support on acquisition of lands.
The firm possesses the PPP project experience. Firms have engaged in PPP projects. Yes=1, No=0
The firm has established the relationship with politic. The company's large shareholders or top leaders are the member of NPC or CPPCC. Yes=1, No=0
The firm is willing to participate in PPP projects Yes=1, No=0 
